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Abstract. The aim of this study was to develop polymerase chain reaction (PCR) assay for specific 
detection of low levels of bovine in meat products. Oligonucleotide primers were designed for 
amplification of species-specific mitochondrial DNA sequences. When applying the assay to DNA 
extracts from different meat products samples that were prepared from binary meat mixtures, it was 
possible to detect each species or it was possible not to detect the meat species that the label indicate. In 
conclusion, it can be suggested that this PCR can be used to determine mislabelled and/or fraudulent 
species substitution in comminuted meat products. 
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INTRODUCTION    
 
Species identification of animal tissues in meat products is an important issue in 
protecting the consumer from illegal and/or undesirable adulteration , for economic, religious and 
health reasons; because of The European Union which has implemented a set of very strict 
procedures to correctly label food. The identification of meat products species is important to 
detect adulteration or fraudulent substitution and to preserve the consumers from mislabeling 
(Meyer, Hofelein, Luthy, & Candrian, 1995). 
Species identification can be achieved by using DNA-based methods and the  
biomolecular techniques such as PCR which has received particular attention for his species-
specific sensibility (Dalmasso et al.,2004; Bottero et al., 2003a; Matsunga et al., 1999).  
The DNA used for PCR techniques can be genomic and mitochondrial genes that are used 
for  species detection by multiplex or simplex PCR. Among the mitochondrial genes, the 
cytochrome b gene (Matsunga et al., 1999), 12S rRNA and 16S rRNA genes (Bottero et al., 2003b; 
Dalmasso et al., 2004) have been used for species identification in food products. In this approach 
primers was designed on a conserved DNA sequence of mitochondrial cytochrome b gene 
(Matsunaga et al., 1999). Mitochondrial DNA sequence is highly conserved in different species of 
animals (Antoinette, Van der kuyl Carla, Kuiken, & Dekker, 1995). 
 
MATERIALS AND METHODS    
 
For DNA extraction were used 14 samples of meat products, according to the label this 
products contains bovine meat in different proportions. The samples came from supermarkets and 
meat shops, and they have different manufacturers.  
The DNA extraction from all samples was performed according to the manufacturer’s 
instruction provided using the FastID Genomic DNA Extraction Kit (USA). Each samples (200 
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mg) were incubated with 1000 µl of Genomic Lyse buffer with 10 µl proteinase K (10 mg/ ml) at 
65ºC for 30 min. The mixture was centrifuged at 10000 RPM for 5 min and 500 µl transfer into a 
new labeled vial, then was added 500 µl Genomic Bind buffer  and vortex briefly and spin at 
10000RPM for 5 min. The resulting mixture was applied to DNA Binding Column (FastID 
Genomic DNA Extraction Kit,USA). The DNA bound to the column has been washed in two 
centrifugation steps using two different washing buffers to improve the purity of the eluted DNA. 
First washing was with 800µl Genomic Wash buffer followed by centrifugation and second 
washing step using 800µl 75% ethanol for three times followed by centrifugation. The purified 
DNA was eluted from the column in 100 µl of 1xTE. The concentration and purity of DNA were 
estimated with the Spectrophotometer (Nanodrop ND2000). 
The PCR amplification reaction was performed in a 25µl volume; containing 4 µl template 
DNA, 12,5 µl of MyTaq HS Mix (Bioline) (of all four dNTP and Taq DNA polymerase), 1µl of 
each primer (Forward and Reverse) and 6,5µl ultrapure water. After an initial denaturation step at 
95ºC for 5 min, 35 thermal cycles were carried out ( ) as follows: melting at 94 ºC for 30 s, 
annealing at 55ºC for 30 s, extension at 72 ºC for 30 s, with a final elongation step at 72 ºC for 5 
min. The products of PCR amplification were  electrophoretically determined on a 2,5% agarose 
gel containing ethidium bromide (0.5 lg/ml) in 1XTBE buffer (Tris–Borate–EDTA buffer) and 
visualized by UV transillumination( BIO-RAD). 
 
RESULTS AND DISCUSSIONS     
 
Nucleic acid concentration and the purity of DNA, takes important role in PCR 
amplification. Purity indicates the degree of protein contamination, and the 260/280 report has a 




The DNA purities and quantities extracted from the meat products 
Sample no. Purity (wave length 260/280) Quantity (ng/µl) 
1 1,83 7,3 
2 1,95 17,2 
3 2,32 6,8 
4 1,75 9,6 
5 1,79 7,4 
6 1,9 50,6 
7 2,09 33,9 
8 1,89 29 
9 1,86 43,4 
10 1,87 11 
11 1,43 3,1 
12 1,96 12,4 
13 1,87 35,5 
14 1,9 13,6 
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According to results produced by DNA amplification, figure 2 indicates the presence of 
bovine meat in all eight samples, primers generated specific fragments of 274 bp length.  
On the other hand, figure 1 indicates the presence of bovine meat in samples of salami 
and sausages and specific primers does not indicate bovine meat in samples of baloney  
(according to the label). The extracted DNA was sufficient enough to be used as template for 
PCR amplification of the mitochondrial  cytochrome b gene.  
 
 
Fig.1: The electrophoresis of the amplification products obtained following the PCR with the   MyTaq HS 
Mix(Bioline) 
Line 1: Trandafir sausages; Line 2: Polish sausages; Line 3: Baloney (porc with cattle); Line 4: Baloney (porc with 




Fig. 2: The electrophoresis of the amplification products obtained  
following the PCR with the   MyTaq HS Mix(Bioline) 
Line 1: Hunter salami; Line 2: Summer salami; Line 3: Banat salami; Line 4: Italian salami; Line 5: Baloney; Line 6: 




In this study, the species-specific PCR was developed for the identification of bovine 
species in the sausages, salami and baloney with a single reaction step.  
The primers generated specific fragments of 274 bp length for bovine and the 
differentiation of animal species has proved to be difficult, particularly in samples of complex 
composition when subjected to heat, this can be the reason for low quantities of DNA samples.  
Presence of target DNA was successfully identified for species tested, and the 





done in fermented sausages (Kesmen, Yetim, & Sahin, 2006) and cooked sausages (Kesmen Z., 
Sahin F. & Yetim H., 2007). The extraction method is less time-consuming and technically 
demanding than the one previously described by Matsunga et al. (1999).  
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